INTRODUCTION
============

Choledochal cyst is a dilation of the extra-hepatic biliary tree, and intra-hepatic bile ducts or both^[@r01]^. Most cases are diagnosed in children bellow ten years of age, with around 25% being in the first year of life, 80% in the first decade and 20% in adulthood. It is a rare disorder with a higher prevalence in females by a ratio of 4:1 and it is increasingly being diagnosed in adult patients^[@r02]^. The incidence of choledochal cyst in the West is between 1:100,000 and 1:190,000 live births, but the disease is much more common in Asia^[@r03]^.

Choledochal cyst was first described by Vater & Ezler in 1723 and resection of the cyst by McWhorter in 1924. In 1959 Alonzo-Lej et al. classified the cysts - a classification that was modified by Todani et al. in 1977 - based on the location of the cyst into five types ([Figure 1](#f01){ref-type="fig"})^[@r04],[@r05]^. Type I is the classic and most common type, representing on average 85-90% of cases and consists of dilation of the bile duct, which may be cystic, focal or fusiform (subtypes A, B and C respectively). The cystic duct thus generally enters the choledochal cyst and the right and left hepatic ducts, while the intra-hepatic ducts are of normal diameter. Type II is the rarest of all choledochal cysts, accounting for less than 5% of cases. It is described as a simple diverticulum of the extra-hepatic biliary tree. Type III or choledochocele is the cystic dilation of the intraduodenal portion of the extra-hepatic biliary tree. Type IV, subtype A is the second most common type of choledochal cyst, defined as intra- and extra-hepatic dilation. Subtype B involves multiple dilations of the extra-hepatic biliary tree^[@r06],[@r07]^. Finally, Type V, also known as Caroli\'s disease, is the cystic dilation of the intra-hepatic biliary system, which may be associated with peri-portal fibrosis and cirrhosis and may be bilobal or confined to a single lobe^[@r08]^.

![Classification of choledochal cysts (Todani - modified)](abcd-28-01-0017-g01){#f01}

The pathogenesis of choledochal cyst remains uncertain, although it is believed that the lesions are congenital in origin and some are diagnosed by way of antenatal ultrasound^[@r09]^.

The present study aims to demonstrate the surgical treatment and management of the evolution of patients with cystic dilation of the bile ducts.

METHODS
=======

A retrospective study was carried out at the General Surgery and Emergency Service of the Restauração Hospital, Recife, PE, Brazil. Patients were included if they had been diagnosed with a bile duct cyst and undergone surgery.

Demographic characteristics, such as age and sex, symptomology, blood biochemistry and imaging examinations were investigated.

The study also covered the type of surgery performed, the classification of the bile duct cyst and post-operative complications.

RESULTS
=======

Five patients who had been diagnosed with and operated for choledochal cyst were enrolled. Four of these were women. The mean age was 30.2 years (22-48). All had been admitted through the emergency service. All patients had complained of abdominal pain. Eighty percent had a history of jaundice and 60% were jaundiced at the time of admission. One patient had a profile of slight cholangitis, another of suppurative cholangitis with liver abscess, and one had abdominal swelling. Three (60%) had previously undergone abdominal surgery (cholecystectomy + removal of roundworms from the bile duct; right paramedian scar - kind of surgery performed unknown; and cholecystectomy + choledocholithotomy).

Diagnosis of cystic disease of the bile duct was established intra-operatively in 100% of cases, despite imaging examinations having been used to evaluate the patients. Three patients underwent resection of the cyst + biliodigestive derivation (two Roux-en-Y hepaticojejunostomies and one Roux-en-Y hepaticogastrojejunostomy). One patient underwent a cystoduodenostomy and one received only palliative measures, such as drainage of a liver abscess and the bile duct.

The patient with a liver abscess died 40 days after surgery and the one who underwent a hepaticojejunostomy was re-operated owing to sub-hepatic buildup. The other patients did not experience major complications. Histopathological analysis confirmed the diagnosis of choledochal cyst in the three patients whose cysts had been resectioned and there was no malignant degeneration ([Table 1](#t01){ref-type="table"}).

###### 

Demographic data of patients, operation performed and evolution

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                      Patient 1                                                     Patient 2                                                                                                                                                               Patient 3                                                                                       Patient 4                                                                                Patient 5
  ------------------- ------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------
  Sex                 F                                                             F                                                                                                                                                                       F                                                                                               M                                                                                        F

  Age                 22                                                            26                                                                                                                                                                      31                                                                                              48                                                                                       24

  Clinical Profile    Slight cholangitis                                            Non-specific symptoms\                                                                                                                                                  Abdominal swelling                                                                              Obstructive jaundice                                                                     Liver abscess
                                                                                    Recurrent jaundice                                                                                                                                                                                                                                                                                                                                               

  Imaging exams       USG: dilated common bile duct (2.1 cm) with calculi inside    USG: intra-hepatic lithiasis? Normal bile duct\                                                                                                                         USG: cystic mass 5 l in volume occupying the whole of the abdominal cavity; mesenteric cyst?\   USG: common bile duct 1.2 cm in diameter, with no calculi; gall bladder not visualized   USG: heterogeneous image in left lobe of liver, measuring 12x10 cm
                                                                                    \                                                                                                                                                                       \                                                                                                                                                                                        
                                                                                    RECP: dilated common bile duct (3.1 cm) with obstruction of the right hepatic duct; papillotomy performed\                                                              CT: extensive cystic lesions, with septations after injection of contrast; lymphangioma?                                                                                                 
                                                                                    \                                                                                                                                                                                                                                                                                                                                                                
                                                                                    CRNM: Dilation of the intra- and extra-hepatic bile duct with images suggesting the presence of calculi from the intra-pancreatic portion to segment IV of the liver.                                                                                                                                                                                            

  Prior surgery       None                                                          Cholecystectomy + removal of roundworms from the bile duct                                                                                                              None                                                                                            Paramedian scar on the right-hand side -- type of surgery performed unknown              Cholecystectomy + coledocholithotomy

  Surgical Findings   Cystic and fusiform dilation of the extra-hepatic bile duct   Cystic and fusiform dilation of the extra-hepatic bile duct, presenting with foul-smelling bile and calculi in the intra- and extra-hepatic bile duct                   Cystic and fusiform dilation of the extra-hepatic bile duct                                     Cystic and fusiform dilation of the extra-hepatic bile duct.                             20-cm abscess in the left lobe of the liver (1st time); cystic and fusiform dilation of the extra-hepatic bile duct

  Surgery performed   Cholecystectomy,\                                             Resectioning of choledochal cyst;\                                                                                                                                      Cholecystectomy;\                                                                               Cholecystectomy;\                                                                        Surgical drainage of liver abscess (1st time);\
                      choledocholithotomy,\                                         Roux-en-Y hepaticogastrojejunostomy                                                                                                                                     Resectioning of choledochal cyst;\                                                              Resectioning of choledochal cyst;\                                                       choledochostomy with Kehr's drain (2nd time);\
                      cystoduodenostomy                                                                                                                                                                                                                     Roux-en-Y hepaticojejunostomy                                                                   Roux-en-Y hepaticojejunostomy                                                            surgical drainage of liver abscess and Kehr choledochostomy (3rd time)

  Complications       Infection of incision                                         Infection of incision                                                                                                                                                   None                                                                                            Sub-hepatic buildup of bile, treated by surgical drainage of the buildup                 Septic shock;\
                                                                                                                                                                                                                                                                                                                                                                                                                                                     Death forty days after admission
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Legend: USG=ultrasonography; RECP=retrograde endoscopic cholangiopancreatography; CRNM=cholangioresonance; CT=computerized tomography

DISCUSSION
==========

Cystic disease of the bile duct or choledochal cyst was first described by Vater & Elzer in 1723. However, the first full clinical description was produced by Douglas, 1823^[@r10],[@r11]^. It is considered a low-incidence disease, affecting between 1:13,000 and 1:2,000 people worldwide and most common in Japan, where two thirds of the cases described in the literature occurred. It can affect people of any age, but is more frequent in children bellow ten years of age and only 20% of cases occur in individuals aged over 20 years. The distribution by sex is 4:1 (women:men).

The main theory regarding the etiology of cystic disease of the bile duct concerns the reflux of pancreatic enzymes into the common bile duct, owing to an anomalous pancreatobiliary junction, i.e. when the join occurs more than 1.5 cm from the hepatoduodenal ampulla. However, this theory does not explain the formation of Type II and Type V cysts, which may have a genetic component^[@r12]^.

The classical triad (jaundice, abdominal pain and a palpable mass in the upper right quadrant of the abdomen) is rare in adults, who account for 0-17% of cases. However, in around 85% of children and 25% of adults, at least two elements of the triad are present. Patients may also present initially with cholangitis, pancreatitis or biliary peritonitis through rupture of the cyst.

It is important to note the presence of concomitant malignancy. The incidence of this is higher when diagnosis of cystic disease of the bile duct occurs at a more advanced age: 2% at 20 years and 43% at 60 years. Type I and Type IV cysts are pose the greatest risk of malignant degeneration. Type V poses the least risk (7%)^[@r13]^.

Ultrasound is the normal triage imaging examination^[@r14]^. Computerized tomography may diagnose a bile duct cyst, but is less accurate than magnetic cholangioresonance and is more useful subsequent to surgery to diagnose stenosis of the bilioenteric anastomosis. Retrograde endoscopic cholangiopancreatography is good for charting the anatomy of the bile duct and thus diagnosing cystic disorders. However, magnetic cholangioresonance provides images that are at least similar, without the risk of complications posed by retrograde endoscopic cholangiopancreatography^[@r15]^.

Surgical treatment has changed over the years. Previously, the surgical procedure involved a cystoenterostomy. However, in view of postoperative complications, such as cholangitis, pancreatitis and hepatolithiasis (re-operation rate of 70%) and the risk of malignant degeneration of the cyst this procedure is no longer used. At present, the standard treatment involves excision of the cyst and biodigestive derivation^[@r16]^.

There is some controversy regarding treatment of Type IV and Type V cysts^[@r17]^. The excision of an extra-hepatic cyst is the rule, but there are doubts as to whether intra-hepatic cysts should be removed or not. The tendency is to carry out a hepatectomy if the cysts are localized. If they are dispersed, this procedure is not possible.

Stenosis of the biliodigestive anastomosis is one of the most feared complications and its incidence varies according to the technique employed^[@r18]^.

All the patients attended emergency services and presented with symptoms on admission to hospital. All presented with abdominal pain and 60% were jaundiced.

In all cases, the Todani classification was definitively diagnosed only during surgery. There was no pre-operative diagnosis because this is a rare disease and the hypothesis was not suggested by the imaging examinations. In all cases, an ultrasound exam was conducted and no report suggested cystic disease of the bile duct. Neither was this disease suggested in the patient who underwent retrograde endoscopic cholangiopancreatography and magnetic cholangioresonance. As three patients presented with obstructive jaundice, exploration of the bile duct was therefore recommended. One other patient underwent exploratory laparotomy as there was a hypothetical diagnosis of a mesenteric cyst or lymphangioma. The other patient presented with suppurative cholangitis with a liver abscess and underwent emergency surgery.

In the two patients whose cyst was resectioned the reconstruction involved a Roux-en-Y hepaticojejunostomy. The other patient underwent a hepaticogastrojejunostomy, i.e. joining the anastomosis of the jejunum to the stomach and the hepatic duct to the same flap, in order to clear the way for the endoscope to the intra-hepatic bile duct in the case of recurrence of intra-hepatic calculi.

There was no malignant degeneration of the cyst in any of the three cases where histopathological analysis was conducted, nor of the postoperative segment. However, follow-up was of short duration (8-23 months).

Early postoperative complications included infection of the surgical wound in two patients and one reoperation owing to intra-peritoneal buildup of bile. The patient with a liver abscess was operated on two more times and died forty days after the first operation of septic shock. None of the surviving patients developed postoperative pancreatitis, cholangitis or intra-hepatic lithiasis.

CONCLUSION
==========

Cystic disease of the bile duct is a rare disease in our setting, although it should be considered in the differential diagnosis of obstructive jaundice. Cyst resection with reconstruction of the bile duct is the standard treatment, with a low prevalence of complications and postoperative malignant degeneration.
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